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Critical care by its very nature is a multidisciplinary 
disease. Virtually every critically ill patient requires 
input from a multiplicity of practitioners. Physicians 
in the ICU provide direct care, and orchestrate and 
coordinate care for all other practitioners who partici- 
pate. Given this complexity, it is interesting to note 
critical care has been a recent development. The first 
true multidisciplinary ICU was opened in 1958 at the 
Baltimore City Hospital, now named Johns Hopkins 
Bayview. It was also the first ICU that had 24-hour 
physician coverage. 

Critical care was rapidly becoming its own disci- 
pline, yet lacked efficient organization. In 1970, 28 phy- 
sicians met in Los Angeles and formed the Society of 
Critical Care Medicine. The society’s leaders and first 
three presidents were: Peter Safar, an anesthesiologist; 
William Shoemaker, a surgeon; and Max Harry Weil, an 
internist. Throughout the 1970s, 1980s, and 1990s, these 
three disciplines represented the backbone of critical 
care in the United States. 

As critical care began to develop, emergency medi- 
cine also began to develop as a real discipline. In 1961, 
Dr James Mills started a full-time emergency medicine 
practice in Alexandria, Virginia. The American College 
of Emergency Physicians was founded shortly after that, 
in 1968. Residency training began at the University of 
Cincinnati, followed by the Medical College of Pennsyl- 
vania, and then Los Angeles County Hospital. Finally, 
in 1979, the American Board of Emergency Medicine 
was approved. Other institutions then developed emer- 
gency medicine residencies. Today, there are over 150 
accredited programs. Fellowship training followed in 
subspecialties such as toxicology, pediatrics, and now 
critical care. 

The link between emergency medicine and criti- 
cal care seems natural. Both require understanding of 
complex physiology. Practitioners in both specialties 
must understand a multitude of diseases, synthesize 
solutions for complex problems, and do this quickly. 
When I founded the Department of Emergency Med- 
icine at SUNY Downstate and Kings County Hospi- 
tal in 1991, we created a 4-year residency program 
that was heavy in critical care. However, I soon real- 
ized that emergency physicians who wanted to prac- 
tice real critical care would need additional training. 



Thus, when I became the Physician-in-Chief at the R 
Adams Cowley Shock Trauma Center, I established a 
critical care fellowship designed for emergency physi- 
cians. The University of Pittsburgh had been training 
emergency physicians for some time in its multidisci- 
plinary critical care fellowship. There are now over 
100 fellowship-trained emergency physician inten- 
sivists. Over two thirds of them are trained at either 
Shock Trauma or the University of Pittsburgh. Many 
graduates practice in major academic centers and now 
provide leadership roles in these institutions. 

Emergency physician intensivists have become 
commonplace in ICUs. This will continue. Emergency 
physicians who wish to be leaders will need to be 
clinically excellent, academically productive, and supe- 
rior educators. The current textbook goes a long way 
toward establishing emergency physicians as credible 
intensivists. While not every chapter is written by an 
emergency physician, many are. The authors are emer- 
gency physicians who most of us expect to become the 
leaders in critical care. The book is unique as it blends 
the perspective of a true intensivist with that of emer- 
gency medicine. The book is the first of its kind, and I 
predict it will become known as the standard reference 
for those emergency physicians, as well as others, who 
wish to understand the overlap between emergency 
medicine and critical care. 

Despite the lack of board certification and many 
other local political impediments, some emergency phy- 
sicians have embraced critical care clinically, academi- 
cally, and now in this textbook. The role of emergency 
physicians in critical care remains controversial but the 
controversy is not as sharp as it was at the beginning. 
Those of us who have been there from the beginning 
look forward to the day that there will be no contro- 
versy left at all. 

Thomas M. Scalea, MD, FACS, FCCM 

Physician-in-Chief, R Adams Cowley 
Shock Trauma Center 
Francis X. Kelly Professor of 
Trauma Surgery and Director, Program in Trauma 
University of Maryland School of Medicine 
Baltimore, Maryland 
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PREFACE 



It is with great pleasure that we present the first text- 
book that focuses on the intersection of critical care and 
emergency medicine. 

For the sickest patients the quality of the interface 
between the emergency department and the intensive 
care unit can literally mean the difference between life 
and death. As we have seen with early goal-directed 
therapy and postarrest hypothermia treatment, aggres- 
sive care delivered appropriately in the emergency 
department has been shown to decrease mortality and 
morbidity for critically ill patients. 

Additionally, hospital overcrowding, coupled with 
hospital closings and an aging patient population, has 
resulted in a nearly 60% increase in the number of criti- 
cal care patients treated in the emergency department. 
Increasingly, these patients are boarded for longer 
periods in the emergency department presenting the 
emergency physician with continuing care challenges 
that have been traditionally managed in an intensive 
care unit. 

This book hopes to address the challenges faced 
by emergency medicine physicians practicing critical 
care on the front lines of health care on a daily basis. 
It is written for emergency physicians who wish to 
improve their knowledge base and the quality of 
the care they deliver. This text provides a primer on 



acute resuscitative care as well as continued critical 
care monitoring and management. Most of chapters 
are written by an emergency physician with critical 
care training or with an abiding interest in critical 
care. The majority of chapters are also coauthored 
by a fellowship-trained intensivist with a background 
in surgery, internal medicine, or emergency medi- 
cine. We are very thankful for the time, patience, and 
thoughtful work contributed generously by each of 
the authors. 

Lastly, the editors would like to express their deep 
gratitude to the entire staff at McGraw-Hill and in par- 
ticular to our Executive Medical Editor, Anne M. Sydor, 
PhD. Anne’s vision, persistence, patience, and guiding 
hand were essential in bringing this book to reality. 
It literally would not have been possible without the 
editorial resuscitation and critical care she provided so 
generously. Thank you. 

David A. Farcy, MD, FAAEM, FACEP, FCCM 
William C. Chiu, MD, FACS, FCCM 
Alex Flaxman, MD, MSE 
John P. Marshall, MD, FACEP 
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A small, but growing number of emergency physicians 
(EPs) have pursued fellowship training in critical care 
(CC). 1,2 Many of these dual-trained physicians now 
practice in intensive care units (ICU) or in a practice 
split between standard emergency department (ED) 
shifts and the ICU. 3 Elowever, there is a unique role 
for these Emergency Medicine Critical Care (EMCC)— 
trained physicians: the Emergency Department Inten- 
sivist (EDI). 

EPs are masters of the art of resuscitation. Resusci- 
tation generally encompasses the diagnosis and stabili- 
zation of a critically ill patient in the first approximately 
30 minutes of the ED stay. After this time period, the 
ED system is predicated on the patient rapidly mov- 
ing upstairs to a CC unit. However, overcrowding in 
almost all hospitals has led to a situation in which it 
may be hours or, unfortunately in some cases, days 
before a patient may get an ICU bed. Most EDs are 
not designed or staffed to provide care beyond the 
initial resuscitation, and yet patients remain in the 
ED, sometimes languishing without optimal care. 
Even with ample staffing, the meticulous management 
requirements and the necessity for obsessive attention 
to detail in the care of the critically ill are sometimes 
unappealing to EPs. 4 

However, it is desirable for patients to receive the 
same evidence-based aggressive care regardless of their 
geography in the hospital. It does not make sense for 
there to be one standard in the ICU and a different stan- 
dard for the hours spent in the ED. The EDI can bring 
“Upstairs Care, Downstairs©.” By bringing the intensive 
therapies of the ICU to the bedside in the ED, the EDI 
can mitigate the negative effects of hospital overcrowd- 
ing on the critically ill patient. 



► TERMINOLOGY 

The nascent field of EMCC has outpaced the terms 
needed to describe it. The following is a list of defini- 
tions: 

EMCC — A subspecialty of EM dealing with the care 
of the critically ill both in the ED and in the rest 
of the hospital. 

Emergency Physician Intensivist (EPI) — A phy- 
sician who has completed a residency in EM 
and a fellowship in CC. 

Emergency Department Critical Care (EDCC) — 

EMCC practiced specifically in the ED. 

Emergency Department Intensivist (EDI) — An 

EPI who practices EDCC as a portion of clinical 
time. 

Emergency Department Intensive Care Unit 
(ED-ICU) — A patient care unit within an ED 
with the same or similar staffing, monitoring, 
and capability for therapies as an ICU. 

► CLINICAL SCENARIOS 

Any sick patient will benefit from the presence of an 
EDI, but certain specific clinical scenarios are uniquely 
suited to their skill set. 

AIRWAY MANAGEMENT 

Although advanced airway techniques are the sine 
qua non of any EP, the EDI brings even more options 
to the ED. Experience with fiberoptic bronchoscope- 
aided intubations is possessed by only a fraction of EM 
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programs, but most EDIs are skilled with this procedure. 
Many EDIs also have experience with percutaneous and 
open tracheostomies. In the ED, this experience allows 
the performance of emergent surgical airways and the 
management of emergencies in patients with existing 
tracheostomy. In some hospitals, the EDI may be an 
ideal practitioner to place elective bedside tracheosto- 
mies as well. 

RESPIRATORY FAILURE 

A large portion of CC fellowship training is spent gain- 
ing experience with the management of acute and 
chronic respiratory failure. This education gives the EDI 
knowledge of advanced modes of ventilation, salvage 
of acute respiratory distress syndrome (ARDS) patients, 
and increased exposure to noninvasive ventilation. EM 
offers little training in the extubation of patients, but 
the EDI can comfortably extubate patients who have 
resolved the condition that necessitated intubation . 5 

SHOCK AND SEPSIS 

The early goal-directed therapy (EGDT) study by Rivers 
et al may have been the gateway for CC in the ED . 6 In 
addition to elucidating a bundle of therapies to man- 
age the septic patient early in the hospital course, this 
study demonstrated that CC in the ED is possible and 
life-saving. EDIs possess a broader knowledge on anti- 
biotic choices, source control, and advanced monitor- 
ing than most other EPs. An extensive knowledge of 
hemodynamic monitoring, vasoactive agents, and the 
ramifications of alterations of oxygen delivery and the 
microcirculation gives the EDI a unique perspective 
on how early actions in the ED can affect the patient’s 
long-term outcome. 

POST-CARDIAC ARREST CARE 
AND THERAPEUTIC HYPOTHERMIA 

Aggressive treatment of the postarrest syndrome, espe- 
cially with an emphasis on early and consistent main- 
tenance of induced hypothermia, is critical for good 
outcome in patients after cardiac arrest . 7 This level of 
care is beyond the resources of many conventional 
EDs for longer than the first hour of care. The EDI 
can spearhead a hospital postarrest program or be a 
primary clinician in the actual clinical management of 
these patients. 

TRAUMA 

EDIs who have received their CC training in a surgical/ 
trauma fellowship are uniquely suited to organize a 



trauma resuscitation program. Mastery of all aspects of 
the early management of the critically ill trauma patient 
including blood component transfusion, conservative 
versus operative management, timing of angiographic 
interventions, surgical airways, and the lethal triad of 
hemorrhage (acidosis, hypothermia, and coagulopathy) 
is in the purview of a trauma-trained EDI. 

► PROCEDURES 

The EDI is the ideal ED proceduralist, by nature of the 
training and experience with management of complica- 
tions. While the placement of emergent central venous 
catheters may be routine during residency training, EDIs 
have a much greater appreciation for sterile technique 
and the value of infection control after a CC fellowship. 
During training in CC, EPIs learn the long-term conse- 
quences and morbidity of infectious complications. 

► PALLIATIVE CARE 

EDIs are trained to be aggressive in their care. How- 
ever, this aggressive care can be directed toward a 
curative or a palliative path. EDIs also receive train- 
ing and have experienced the intricacies of advanced 
directives and family discussions on palliation and 
withdrawal of care. All of the advanced therapies and 
monitoring modalities an EDI brings to the ED must 
be balanced with a zealous approach to palliation and 
end-of-life care. Training in the long-term management 
of the critically ill patient allows the EDI to have better 
insight into the outcome of resuscitating the terminally 
ill. Although not as glamorous as high-profile treat- 
ments, this role is another powerful reason to bring 
CC to the ED. 

► PRACTICE ENVIRONMENT 

ED intensive care is best performed in a dedicated area 
of the ED. This allows for beds with comprehensive 
hemodynamic monitors, a nursing staff with additional 
training, and the equipment necessary for advanced 
diagnosis and treatment. While the ideal setting may be 
an ED-ICU, the resuscitation area present in many EDs 
works well as space for EDCC. 

► TEACHING 

While some EDs can support a number of EDIs, many 
academic departments will benefit from a single EDI. 
Just as one toxicologist can elevate the toxicology- 
related care for an entire academic program, the addi- 
tion of an EDI can allow for the development of an 
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EDCC program. At least at the beginning stages of 
bringing CC to the ED, the EDI may be the only health 
professional having experience with certain advanced 
treatment and diagnostic modalities. 

In the ICU, bedside nurses may handle all of the 
hands-on equipment, for example, setting up pressure 
transduction to allow arterial line pressure monitoring. 
In the ED, it may be the EDI who is performing this 
setup in the beginnings of an EDCC program. Even- 
tually the nursing staff may own this advanced prac- 
tice, or in some EDs, CC nurses are integrated into the 
ED staff. 

A residency program with an EDI on faculty will 
naturally graduate residents with a greater knowledge 
and appreciation of the role of CC in the ED. In my 
own program, both a dedicated EDCC lecture series 
and trauma lecture series are taught by an EDI. 

► ADMINISTRATIVE ROLES 

The EDI is well suited to provide quality improvement 
for ED mortalities and any discrepancies in the care of 
the critically ill patient. At the hospital level, he or she 
can act as champion for initiatives such as sepsis care, 
induced hypothermia, deep sedation, and advanced air- 
way management. 

► SUMMARY 

In conclusion, the EDI is a tremendous asset to an EM 
program. The gratifying training path to a career as an 
EDI obviates any uncertainty over certification in EMCC. 
The EDI facilitates ED patients getting comparable care 
in the ED and the ICU. Through direct clinical care and 
program development, the EDI can bring the level of 



care of an entire ED up to a level beyond initial resus- 
citation and equivalent to an ICU. 
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► BACKGROUND 

A difficult airway exists in a patient when conventional 
face mask ventilation is problematic or tracheal intuba- 
tion is difficult, requiring advanced airway skills for suc- 
cess. Patient factors such as micrognathia, a short neck, 
a large tongue, craniofacial abnormalities, pregnancy, 
and obesity are chronic conditions associated with a 
difficult airway but do not inherently define a difficult 
airway. Other conditions such as angioedema, epiglot- 
titis, Ludwig’s angina, retropharyngeal abscess, tracheal 
trauma, traumatic/expanding neck hematoma, and cer- 
vical trauma are examples of acute factors that similarly 
may cause a difficult airway condition to exist. When 
patients with any of these conditions develop dyspnea or 
respiratory distress, immediate action is required to avert 
life-threatening decompensation or permanent debility. 
Furthermore, these patients can present at any time: a 
patient with a penetrating neck injury may present to 
an ED without warning, or a long-term ICU patient with 
diffuse soft tissue edema and a beard may unexpectedly 
decompensate and require intubation. Therefore, in a 
variety of settings, clinicians must be prepared for rapid 
escalation of care and difficult airway management. 

While either difficult bag-mask ventilation or diffi- 
cult intubation occurs in approximately 5% of patients, 1-3 
a situation in which both bag-mask ventilation and 



intubation are difficult occurs concomitantly in much 
fewer patients. 4 Of those, less than 1% of patients 
require a surgical airway for emergent management, 5 
a fraction likely due to advanced airway management 
skills of emergency physicians and intensivists, and 
further aided by the development of multiple tools for 
managing the difficult airway. 



► ANTICIPATING THE 
DIFFICULT AIRWAY 

When new patients present in extremis, a detailed his- 
tory is precluded. However, several historical factors 
portend a difficult airway and, if possible, should be 
rapidly determined: 

1. History of oral, neck, or cervical spine surgery 
or irradiation 

2. History of oral or neck tumor, cellulitis, or 
abscess 

3- History of neck or mandibular arthritis or other 
joint immobility 

4. Presentation as a result of oral, facial, neck, or 
cervical spine trauma 

5. Use of anticoagulants or presence of a coagul- 
opathy 




